Striatal-enriched protein tyrosine phosphatase regulates dopaminergic neuronal development via extracellular signal-regulated kinase signaling.
The striatal-enriched protein tyrosine phosphatase (STEP) is highly expressed within dopaminoceptive neurons, suggesting the possibility that STEP may interact with dopaminergic signaling. We have previously shown that signaling through dopamine D2 receptor (D2R)-mediated extracellular signal-regulated kinase (ERK) activation plays a critical role in mesencephalic dopaminergic neuronal development. Here, we investigate the role of STEP in D2R-mediated ERK signaling, especially in dopaminergic neuronal development. Analyses of developmental expression of STEP and tyrosine hydroxylase (TH) in mouse brain demonstrate that STEP- and TH-positive cells are co-localized in the substantia nigra compacta of brains of postnatal 8-day-old mice, displaying STEP expression in dopaminergic neurons at this stage. Stereological analysis demonstrates a dynamic change in the number of STEP-expressing cells from midbrain to striatum during development in WT mice and significantly decreased number of STEP-expressing cells in mice lacking D2R (D2R(-/-) mice). The knockdown of STEP expression by treatment with oligomeric STEP siRNA significantly decreased the number of mesencephalic TH cells and inhibited D2R-mediated development of dopaminergic neurons on primary mesencephalic culture from WT mice, but not in primary cultures from D2R(-/-) mice. Furthermore, knockdown of STEP expression perturbed D2R-mediated ERK signaling in dopaminergic neuronal cells from WT mice, but not from D2R(-/-) mice. These results suggest that STEP is an important mediator in the dopamine D2R-mediated activation of ERK signaling and in the regulation of dopaminergic neuronal development.